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METHOD AND APPARATUS FOR CONVEYING 
REPORTS FOR. SMS MESSAGES IN WIRELESS 
COMMUNICATION SYSTEMS 

BAO^RPUNP 

Field 

| lini ) t n \ 5! > i * n H> ^ v n \ 

\ sterns. 

[1002] Short Message Service (SMS) is a service thai supports the: exchange of 
SMS ui t>nort rae\ \ U * ( m •> 1 a % t < \ v m nm <. a « s\sten 

rhese short n ; es n \ be usei spec k s - ^ *es mended fos ;pe tic recipient 
roobbe stances or broadcast messages intended for multiple mobile stations. 
[1003] SMS n v ? > •> ' v-i h\ i ,< o o ^itin omi 
systems, two of which codt nultip s (CDMA) s> o and time 

v Ms j , ^ \ -v ^ e?rs \ CPMA fiuv.id na\ h deemed to 

> v vM viio ! \ < ! ( s \ -> m &o on 4 

DM \ netvs so be d s note si rds s ich as 

! i n s s» u ns * m o o^\1 ^ b> u ' 

t <> ' ' a J N < u < n and 

advanced services, with AMSI-4.: being commordy used for CDMA networks (except 
for W-CDMA) and GSM Mobile Application Part o A! \ \P> being used for GSM 

4 W-CDMA cere u\y also implemei bination of di 

technologies. For example, a GSMlx network is a GSM-MAP mt > o \ that atita a 
CDMA air interface. 

[10041 Since SMS is network technology dependent (ANSL41 or MAP), CDMA 
i y N v ^ \s - ! «. < s > id b suppott > 

iniplenit \ a ons ol SMS Bach SMS implementation has difha < >abi ties and 
utilises different message types and formats for sending short messages. For smipiic-ity, 
sv\ v i> GSM SMS, 
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v ee ^MS mkk , , », > •> \S . - m> , ^ \ \ ,vk'1 o . Onu 
SMS. 

[lOOSj In certain instances* it is necessary to convert GSM SMS messages to 
CDMA SMS messages and vice versa. This may be the case, for example, m a GSM fx 

>X f , > * i ? X ^ v C K i v. , S ! .V S 

to support oxrm \ v> en CLkM \ ane w < ^ 

1*006] Since GSM SMS and CDMA SMS support different message types and 
Vmvis ftmeo o >> , i use is Ox ^ CM \ TMS ;nd GSM 

SMS d ! form lion h ? se s he messai ypes 

n < ' *b i <. - ' ! if < ^ < , v s ^ ^ i v 

\s an exaj S \ I n ! s ^\\ <. v v v \M\ s ^ m ; < s\H\ i *Nio 
sin i Hi ^ j I » r\ t o c *. i 1 * IH t R^pvt 1Pl>t 

(Transfer Protocol Data Unit) to be sent by the mobile station. This TPDU contains a 
report for the SMS message sent to the mobile station. The report may contain 
information such as (1) whether the message was received correctly or in error, (2) the 
cnor t>p *C user data In the cuko s ol \ *v \ Ms 

vhentf s > ? « iSM essagc i transport Layer) SM3 

^ (»>fi f« M< o 10 the network and may optionally send a * >. n kc Layer) 
v C ' 1 5 h >.m oi m wu\ o SMS 

v ssa I «. ■ s i ! nui i tvs d tn« h SMS } s 

^ ' ' ' ih 1 v .» > , „ a ! k n 1 a <u\ « 

by the user.. Thus, them is currently no mechanism in CDMA SMS for automatCally 
vi * wtmm..em vii > < » a S -a dm ( SM <>V : C C » k,{ m kfeS 
spec 'i> ! n\ ■ s 

[100?] * K v u i (.CCD O 5 ' > <. p HK 'Of six. » 

it ^^vi .a .he * , s k hi C>,. m - -> vd 



SIJMMAEY 

(008' h w^a >< < , * , < . v ( . s\ps j \ i 

^ ' e- a ? si networks st*at < e C\C ^ s v o << ^ t a\T \ and 

x !\ k . s i s s i i x 

^ K ' < SMS Iconoi .1 t a D \ Svb 
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Report TPDTJ and SMS-Submit-Report TPDU defined m GSM SMS. A new 
RepofUIeq fieki is jo p\ ted i *e Reply Ops th eter of the SM.SM 
Message and SMS &*fcmf Memrpe defined irs CDMA SMS, This new field may be 

i «, l > I si 5 i U ^\ N s ? , v h S\1S 

message. 

\W)9 h a emboc U i hod is >rovided fo conveying < sorts for short 

i N ^'> f ids i t f ! v. n ! I. \ aorface (e.g 

a ( s'SMb etv rl ca » « ! >M \ >t * rk) In accordance with the method, a fits! short 

i o 1 received. A second short message having sodaded therein the report for the 
in t s ou <v * * • .nd sent 

[1010] Iho u ) s-'n > 1f > < , t th< second 

•> o H vs e i > ,* 1 „ , ! , , < , v a v i ,i 

mobile station I this case the network can derive u SMs i port. XPD 

ser > N ^ * ( «. i be a n k 

v > ><>« V x o < and the? second short message rnay be an SMS Submit Report Message, 
if the method is performed at , network. In this ease, the SMS Stdnnh Sepor? I ^ v 
can heck ^o .rom .a; SMa w^-ee o. <;■■.>■ ,i 

I £01 1 e w \ s > i t o rJ dv ^ o ^ 1 S ! 'k t'u 

of whether the first shr es was .receive rrecdy or in error, (2) a second v he 

* t ! * v. Si a > \ a \i h^i 

) < e? data, or f-4 < ! ereo.i 

[1.0121 x ! ^ f \ - raents of Ik i emion arc dcsensVd m tin he; 

eo.d \ . v ^ n> * u v e e h i \s ^ >< ' s 

s >. s < ■> w c s , o ^ >ase Ntd > 4 •> s ,<e -> ^ >> 

thai reple? e s asue.N aJs^ ao a> tca\aes «n the r^e^on, as 

ce\v <. " i) \' 

BRIEF UESCRTP I'lON Of fWE BMMMWm 
[1013J it i » s ^ 4 and ad g M the present tave < ( <. ! > beeon 

mors. ">oacp\itfi{Ki i!,d\^M i 1> \ vt >. > O I cl M 



wo imn oo<>s% 



PCf/i;S2«K>3 



4 

with t o drswi gs m w\ J- hlc sdewmee el $ tern ide* coxmpc dia $ 
throughout and \v herein: 

iWU} PIG 1 Is a diagram ol a wireies :onimumcat on wwwo < ih t supports 
SMS; 

11015] < a»S : \ m 2B l m s;ons Men n « t >< «" f-ovw u>; sending or 
SMS message fam m SMS service rentes < st.au on , and vice \ 

[1016] FIG \ dia t* illustrating a format defm < >> < SM SMS o Ik 
SMS-Deliver-Report TPBU and SMSMahenMMportTPDU; 

[1017] FIG. 3B is a diagram Illustrating a. format for the SMS Deliver Report 
U > idsijs 1 o , * ' " v . 

{WIS} PIG. 4 is a diagram illustrating the conversion between CDMA SMS report 
messages and GSM. SMS report TFDUs; 

\Um\ HG ~ is (! h uuae M - u* ; _ i *< i i » e t v M/5 D ',i f W w«» and 

U enevv Kepen K 

[11)20] FIGS. 6A and 6B are diagrams Omstratmg the signal flows tor sending an 
SMS mess; s c fro n It SMS service center to the mo die station, and vice versa, using 
tc SMS Del " - 

[1021] FIG ?.h uproces MS roes 

.m ' i! <! \M < < . e or. 
1 11)22 j UO 8 Is a block dia $ > t ^S * s - unto 

MISC. and mobile station. 

DETAILED D3ESCRIPTION 
Li 91? J 1 §G< ! is a c granrn t < 1 ! P s s 

Shot* \ks s miinMs \ * h k * *A ^ t k ^nhi 

(SMS-SCs) 112, mobile switching centers tMSCs) 11.4, and ease stations 116, The 
SMS servict nters a >o.n.sihk to i * * din short 

or mobile stations 140 wit the i N s v ; s in I \ 

.\ lUin (i i>uj t n s - > ! hlo lit; i ^ f !! their 

coverage area. The SMS service centers may be implemented separate from or 
oatatii. r jy \;m I \< - h, o -L'O'i " \ " MSC i i n 
none and n^ \tv j reTrreo u> ,'.s . m n L no\en s ^u;k MSG The !w,-e 
v ii,>^ ;ae fixed stations used for communicating with the mobile &v,xti<>: ,r A mobile 
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< < , v UC'.'J o as cro N > \ m b ^h< >s en 11 ? vvju 
other terminology. 

110241 h> the erobodhfic sh, ma i j Ah - < ev; out, can 

! h S U x N ^ f ^ v v X o 

we m Ms i oaots a ea v j v - s v 

of these \ stations. Each base station commimicaaw wbh \ mobile stations under 

its coverage area to support SMS and other services (e.g., voice, packet data., and so on). 

Each mobile station may eonimtadcate with one or more base stations at any given 

wer em > \ n< > m ot si w aA e t d %, c ,c: os not v«ll isaceoii 

supported. 

[1025] Network 100 may be a CDMA .netw^ a TDM A network, or some other 
type of network. Network 100 may further hiiplexneru A.NSMkt or GS.M-MAP. 
Network It anm a MG wo - < > GSM -MAP and atilixos 

CDMA air interface, 

p&Ml SMS is network technology dependent, and two SMS implementations have 
been defined for ANSJ-4! and GSM-MAR The SMS implementation for GSM- MAP 
(referred to herein as GSM. SMS) is described in detail m SOW TS 23.038 V5.0.0 and 
CS 20 0^^4 CO DkM\ w. \ „ > > en uClAM 

S.bk ek i d M ! ^ t\M"* v em led Shot Mess; > - 

Wideband doO v. '< w V , w \\S] G t% d; seabed >p a 1 1 \ hi VIS bD 

, i i si i \ Uf < ^ < H i - 

are 1 p. > i - ,o\ d , ae w.C » t »» < .n k < " . s u "i - 

11027! Fes a s iSM MAP ted networi su( h as GSM tx, the MSG further functioas 
as a GSM SMS gateway MSC (GSM-SMS-GMSC) and a GSM SMS mterworking 
MS< o SSI SMS IWMSQto sapped SMS I c ' SSI SMS { \k* is a fur* don of 
the MSC capable of receiving short messages from the SMS service center, 
i I informatioa as SMS 

mem m* > i u ; \ * t , , > * s 

^ St, ode Os ^ ^ ♦ w i i > , < ) > d AOa - 

ot u^c i^- X m Ms, Mm CWm o - » wvun m the MSC eepCle of 
e,-, \ shos ummma t stshmsto-w aw e the ^MS ss resome 
11028] The techniques described hereto for conveying reports for SMS messages 
may be implemented in various types of network. For example, these techniques may 
be implemented in a GSM'lx network, a CDMA network, and so on. For clarity. 
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^ * & tope V n> v ^ h i< - t < \ <• o' v sX \ v. % >s\ 

<. v. <■ < >n > n 1 n ■, \ o o^\"\vuA»ca*CNtndu 

niornle -tiru <- s t X > t f ^ '\>is - ■, w * v 

MSCi n the rnobik ration for these GSM SMS .messages 

[1029] The SMS protocol, stack for GSM SMS includes four layers: a Short 
Mes £ \ppi.icatio Layej (SM-AL) v > M> sage i £ ^ SM-TL) i 
- n \ < s < j ,„uS. Pm v > o m I For 

I SM u s ii , «. ! tefcrurd it Frans toco! 

G t i \ ) G » ( v % v ^ , , n , m j 

h so-* m< s il i \ so < ^ >v^',h ^ h< > , * n \b( "« 

may bo on i s \ ^ , ^ for 

GSMix, the protocol eiemests/TFDlJs are further converted • to the corresponding 
CGMV\M-> > > Vv 

The SMS protocol stack for CDMA SMS also includes four layers: m SMS 
J I < -n 1 Ms Ro . \ 1 

[1031] FIG* 2A is a diagram iiius v?i fo goal o* endm- n SMS 

messa mm an SMS s ce j s to hobiie si > «SMtx n« vork vising 

! s N< - * i Hh 2A 

soovts [\ i\ „ v >ctAod 

entasi. and bo ? o G. - o n> 

IMB2] m \ v v , . v ^ s v i s\ 'mVh 

st rton I y poAutmp , SM< GeKei IkOI , ^ - - > o - > a- *m - X\G The 
GSM-SMS-OMSC function within ihc MSC converts this SMS-Deliver TPDU into a 
x feGsen'kv * .i,'! ,M/^ G ' < t N XG^.i G *> i !) nvx«GG>snemebu 

\ so»M>e. ~ si ( t - j i . , , vhc 

station 

[1.033] In ^ i < 1 i ! < < i n i N 

send <i * > < i i i 'ivMvot' !>: noh c 

! i gma > s e.v^G^Xls ; v - <>e Go \'G < ' < ( o ^< 

aTul/'or 5;WS «' ' * \ ^ - 4 ; 1 Message seaat by the mobile station are received by 
the serving base station and provided to the MSC. The MSC then converts these 
messages vo an SMS-Deiiver-Scpon P, x > , v rich s then forv mie> n SMS 
service center. 



wo imn oaa-5% 



PCf/i;S2«K>3 



7 

(10341 I he SMS Acknowledge Ma.ssege does not convey some of the pertinent 

i tQ *ha. P> G d**« s, t v ! Gt 

tm t >MS~Dt N rt TFT) s supposed cam n< i < i 1 i£ S ' > s 

Achwwiedgmmt Message can carry user data bin requires a manual acknowledgment 
by the user. 

fl§3Sj FIG. 2B is a diagram illustrating the signal flow for sending an SMS 
messaai > id f ( , << < WIS v v ^MG aneik s; 

-i.oss } rvd >u , ' 

mm Initially, the mobile station originates m SMS message by sending a 

GO i < i ' ' % - > w ^ N V ^ ^ N, u 

ntessage and forwards it to the MSC. The GSM-SMS-GMSC function within the MSG 
then oin.Uv is- <■> <>m G^ma m * IFDl nt G- ? dnu 

' - ' i > ! f 1 Mn ^ \^ e> - 

[ UGG ho < ' \ s n N ^ nG , e, < s ?n 

send SMS-Sun v j \ I 1 i i * s <e ee 

SMS-Submft TFDU. The MSC then co verts the SMS - . R 
! t ■> 1 > s G at ! , i k s 

\ i - i '\ > y < some * 1 

» h ! u s! x t r M S\ S 

i'viee cent* Kn op ! s ^ \ ! ry n s ><.»< 

>' ^ ^ - > nation. 

1*038] FIG. 3A is a diagram illustrating a format defined by GSM SMS for die 
SMS-DelGerdReport T.PDU and $MS-S«t)mit-Report TFDU. GSM SMS defines six 
di e t G'ld i G N Moo M ^ I i ' rt^ G , < < SMS Of 

rev u n \ \ \ s t 1 i j i n i , , amnio 

the W N v c ■, <m S\ v. t. { \ > f v > ! 

station. Correspondingly, (he SMS-Sub.mitGtepo.rt TFDU is used to send a report from 
the SMS sen ct enter to the mobile station Vi an SMS me sag , ved by the 
v. ^ v in o old > ui ^ « i i t es s i> nso md 

n I i. id^k^ino-v ivc s v it 

[1939] The SMS-Deiiver~.Repo.rt and SM.'S-SubmioReport TPDUs have the general 
hown in FIG s h G\G< S i - i ]G o F1 >l no m additiona 
field that is not shown in Flu. 3 A.) Each of these two TFDlis includes a number of 
hch \ i > x i u ^nno- o pah i, he >u* ynpn.se i I ^ n 
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FIG. 3A, Table 1 lists du denote-. 
Transfer Protocol 



Abbr, 


Fail Name 


length 


Description 


TP-FCS 


TP-Faiks-e-Cause 


8 bits 


Indicate, the .reason for failure In the 
i. ~>iie\poik > hve-t or 


TODCS 


fFWaCodmg-Soheme 


Sfob 


Identify the ceding s hei le v, j hi i 
thcTP-Uwsr-DaJa, 


XP4IDL 




Sbits 


Infette (he v v i N 1 
Oata, 




variable 


IVrdau 



[1040] The SMJ > Report lVi>U ana Sfc >ort IPMJ arc 

fespecdyely sent for the SMS -BeliYsr TF00 and SMS-Sabrait TF.00 timi have bears 
racived i 1 * 

he roast ( ay, to rar.is.fe >r process tbe recei t M>1 fP < S 

field is included in a report if m error was encountered for the SMS message being 

\ l i > ( ? it I N 

OoU 1 < i si so c, , ! s ' \ uo-n i<a>e h\ i v i\ u t 

v 1 v > ( ^ n a'jS v 

numeric message genera and based on a particular character sol or coding scheme, but. 

S^ i i ! { i * t I P * S 

Data held is defined by the value m the 'TP-User-Data-lengih deki. The TP-Daia- 
t v s , <0 , > - i ^ ^ a s „ ;u v D< h 0 

C10411 The formats for the SMS -Deli ver-Report TPDU and SMS-Sitbmit-Report 
TPDV as ds\M i io' Jet i s " 0 

U04d| H(; 3Bam u- I ! I , ma un ai 

SMS a ; .y< S\ ;>!><-<' Message and an ^ \r Submit Report Message. These .are iwo 
newly defined Telesetvice Layer message.:; u'r.a nice be wed u> more fully convey the 
inhumation » the SMS-Deliver -Report TPDU and SMS-Submu -Rcpon " dl H The 

> yor Message .md SMS Si > , f M <■ f » <d .05 n a 

shown in PIG, 3B, which includes a number of snbpararneiers. Table 2 lists the 
subparameiers for these messages and their short descriptions. 
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Table 2 



Sttbfmr&meter \ Length 






5%tes 


I ! e s n 

> d?Ot 
k '-.a., v \ ecreo; 


Success 


3 bytes 


hxhar.e whether the cVA/S Deliver Message / SMS 

< < d \ X \ N V X O il 

error* 


TP-Failure Cause 


3 byte* 


^ i the reason tot reduce ro i Sdhs idei/ree 
is error. 


User Data 


variable 


include various attributes for > user data in the 


1 i\li> tin J > 
— 


3 bytes 


indicate the language associated with the user data 
in the message. 


e i>.:e; 


variable 


Include user dais that may be encoded using 
multiple codmg schemes. 



1 1843] I s x ! ^ 1 s e, 

vfess Ides esd Success sebpara? I as mandator) nd hi 

^ mav he m.*dc optional I be ■ ' < leparamster 

may - > > n ^ ^ i <e I b t e be 

i > re was au error) 

[1044J As shown in FIG. 3B, the Message idemdlee subparameier includes a 

! > h vt s t o e < d ( ,t s \ < i ! d ! Ik s SMS 

s S , I t \ i I > < " > ^ ^ >f hi t- *\U 

hv <«Li s tt x e i ' ru u 1 OJ rs The 

Messaged! ype value of "O'MF* may be assigned to an 5M5 Memory Available 

\ t ^ "■ t< I I 1 i 5 ( <v vf\ > » 
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f04^j K ,<v; V w< J *>h N v « r « " n • S s * K 
, * \m Sk Um< p v , .v. n , ^ \ to .s v N .\>e\ < W* and 
M\H\ as shown in. 'Table 3, 



Table 3 



Message 
Type 


Message Name 


Bescriptkm 




N 


h 




SMS ' . < : i Vi 5\s 


message ec c j erne? station 
i tobile-orig ated on y 




i > \ a. 


Used to sere uv ^ ex sms 
me^agtM.. ^ : ^ > , -Jo station 
i ,\ > , t laht 









KHfrl \ ^ ' If. v u h iu m ^hD 

of "OOOOOOOCf through "00010100*. A new subparameter may bo defined tor the 
Success subpai oca uuima; ; <is ^ ,^>< o the reserved Subparamete ID values 
(e.g., "00010101"). Another new sabparametei may be defined for the TP-Fallure 
ranso Mil > ^ v v * <>d ^ * > a f < ID value 

N t g 000.10110 ) r&ble 4 shows th * * d 

Subparamete* ID values, fo* i spec fie implementation. 



Sttbparanmrer 


SubparameterJB value 






S; cces; ha v\ s 


"OOOIOIOD 


^ > 1 i k a ^ 


in 


al othes values are reserved 





[1.047] In an embodiment, the Success sohparameter is defined to have three t U 
1 \ s ists o old « te Success N p< araoter their engths md meh hort 
UU»^ eOv t < < o^ ,V 
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Table 5 



Field 


Length 
(bite) 


Description 


vslT-:.raraeterJK> 


8 


He; to b\>ub ( <\ ' a ee ^ . , > > < aa. 


Sabparasn_J..en 


8 


N I s the length (in b? 

0" «\-> \ < j > i 
S < * ; ^ , K> f eh"- 


S access Value 


8 


Se! lo d ror "True" and S D" for "False". 


Tn an t * > ^ v i -k * >o have 
lea* fidda Table 6 ? the fields in the TP-Failure Cause *\ <. i their lengths, 
and i -\n a <> <e ,\ ? f 5 1 « * » v , ;w :a a * 

Table 6 


Field 


Length 
(bits) 




Su * m'teter„iD 


8 


Set to "0001.0110" for the TP- Failure Cause 


Suhpataajtai 


S 




TP-Failure 
Cause Value 


8 





[104*> <; ei Si.jj ^ i I ! lengths md their 

dual dev pi - ea - t - . e. v 

Table 7 





Length 


Description 


Subpar&roete ID 


8 bits 


8( \ \ po< ; e ^ i Npj^niai. 


S :>ra> m ! en 


-■ ' 




Mxgjaecodlng 


5 bits 


Indicate tl <> a^rneusedfo ! a $ data in 

the short message. 


Message ...Tvpe 


0 or S 
bits 


Indicate the .message type for the short message. 
m he x see ran n d>rthe IT 

< * 

Subnrn-ReportTPDUs, 


Num„Fiak!x 


8 bits 
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j field, which typically corresponds to the number e 



P CHARi | 



N>« V J\ . ' rg> n*e 



short message 



variable 

f v i u ! Cc > •> e* ^ - v 1. N i 







1 udcce s 


rfticknt aambe? < f bits to make the Usei 


Padding 




Data sub? 


parameter an integer number of octets In 






erpni 





111)50] > * < > i „ , 1 \ > ^ ^ ' i * i> ' 

M/ . < ' a. > >< " < 1 , v V v >- ik UK 0 J l> 

field for each character, with the total number ofaceroaces being indicated by the 

t J 1 1 ^ > V N V i f v \ 

'4 i ! < < , it coding sch aesc 

have oittcK ■) * i is thf length oi he C h\R< Ul, ^ determined b> the 
coding scheme used tor the oxer data n the short message, 

[1M1J The TP-DCS field in GSM SMS includes various types of information 
related to & use das in the TP-d ! such a v!k terthes data s compressed 
or uncompressed, the message class and other indications. Since there is currently no 
•CWffift^ in CDMA SMS tor the information in the TP-DCS 

field, this information may be carried in the Message. ./Type, field in the User Data 
sabpararoet \ I ' i 

, k t t » ! ^ ^ v h . , ! < -r ^ > n<n ^ L ' b E\\ h k The 
use u! fho view's- Dpe scki >V c - v IP-IH a okeuraOon ;s described \rt umhcj 
iUtvl nth P. an M <■ i Sc \o ^ * D 4 \ i i * nk 
Short Message Co? s > kmve ) ni Form sr Wireless ( on m atit 
Syste , ! > > the a «. Sv poo- v-f a application an 

oh orporated herein b\ reference. 

iWS2\ As shown in PIG. 3.8, the SMS Deliver Report Message and SMS Suhmk 

Report Mi mg o e c earned in a. (Transj i SMS 1 

' ^ < <. i ,, r : > I x I tLavv. essage includes a number c 

1 K J «K J f i i , u 1 M i i p 1 v » lUi Hi i 

jye "\ki access post >\ sending s i d re> vO it r?es^ go f..'i p 1 
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Bearer Reply Option parameter that may be used to request a reply of m SMS 

i ' < < * ' eLv« 

(1053J FIG. 3B shows a specific irs \ ; station of the 5M.S' Deliver Report 
' ! > < < ' <- < ' n t -j v » ' £<n i >"^' 

4dkn li o< o I - ? ^ iv n 

witMn ths 5 

aos o>r the >.>> mJ'.Ai' aC s'i ! o ! \» > * ^, iXn.. ^»r W v^ As 
a > a ! f 1 v. ! ^ x ^ "ss v 

into one subpacameter that includes both the Sue< ;s Va < o< IT-Failuie Cause Value 
t m Ktm he Success s jparamete* may be ailtte< and 
! v tmcrcn 

[1054] FIG. 4 s a diagram illustrating he m m tweea CD! SMS rt 

- - - N s ! ' , Id, The vonctsu- o . > s*'s 'X < < fcyvw 

C ■> < V v „ v t P < V V 

1) Set the TP-FCS field in the SMS-Deliver-Eeport TPDU to the vah.se m the TP- 
ore Cause ^ ! ^ c ;bp eter of the SMS 

Deliver Report Message .if the Success subparameles' requires it; 

II Dfi k! in the SMSdb 1 h j ' * ! . I < >> \R 

fields ' dse User Data sabpar&rrseter of the SMS Deliver Report Message; 
3) Set the TP-DDL field in the SMS -Deliver- Report TPDU to the vaiee in the 

N ) 1 eh i < s n> > < $ * < ei are 
4} Set the TP-DCS field in the SMS Deliver-Rcport VFDl to the value in the 
Message - ^ > c v v I i irai 

[1055] Correspondingly, the conversion ot an S\ \ m ,o\\ TPDU to ai 
SM ? 5> u I? >;■ »n fd *m«< > ) 5 -s be p< rforn* d * > >* 

1) "V \ *. | t ! ■>■>!!<! 

h m s •»» ,v > - >b !s c „ n i \ u j oi '\ sVS 

bi *o,- ICp vi ]ps \ n f -k. bt\ v i :u icepnus n, 

2) Set the CBARi fields in the User Data sufeparameter of the SMS S^w/t Ab?t>er/ 
too^.'un'uaamm PI P.v SMS-Snhnni-RcportTPDU 

" s d , t n a ^ s , , e v th > t 4 

UDL fieic! of ahe SMS-ouhmn Report 1FDU; and 
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S ic XG.wa (. ; J i! he TV x \\ s < % em: i i 

TP-DCS field of the SMS-Sobniit-Repoxt TPBU. 

n ^MS Deliver Report Messags ai\d SMS S s 

* 1 i i Aj ' < x O vw ! < s t 

(Ili5?| ! I« , ? H i \^ o ^ v 

x< 4 , n > I * uce Luvv 

o ssagesth elude a new field usee ©quest SMSmes The 

SMS Dei \ t n'^ k i k s> sn 

including I User .'Data, Rep i Fhe Reply Opho 

stmparameter includes a number of fields that indicate whether * not acknowledgments 
-nutted. 

I&S01 ! >y TIA/Ef A-637-S ? i sparamefc 

eludes fi) a Icq fiek i I > reqt m s 

(manual) acknowledgment of the SMS message, (2) a Dak _Req field that may be set to 
"True" to request t deiivc y s owl dgnn ih ' VIS sessage, and (3) a 

Read.Aek._Req field that may be set to "True" to request an * n , < s ?i >e 
NVd ^ ( w> ha on !i rem i v x V < ] n n s nj 

may > I s s k 1 > upon he u rhcular, if the 

Kb ' x ! s S x g , 1 >>i x 5 is 

^\A>01 \ , N ' , i 5JJ j 

} k ,\\ \x t o < ' s ^ j , h 

expected to send ao SMS Submit Report Message to the mobile station. The new 

^ t < ^ n : iv ^ dhd.d 

[1059] lo an embodiment, for a GSMlx network, the Reportjteq field does not 
need to b ! e vvh SM ? * i > GSMlx mobil 

s b Is- nue ork can uutormmen! i i o? 

v the message n s ia the CDMA ad mia As 

an \ j i » m v >s NX'S *ns vs ^ v ; f > s two 

GSMlx mob le a aliens (MS) \\ xm GSMlx MS A sends an SM5 $« mfr Mi ssage 
without the Report. Req field to GSMlx MS B, the MSG receives and converts this 
message to ««< s\i\ S mm. TPDIT and forwards it to tne GSM-SMS-SC. The GSM- 
SMS-SC then sends this as m SMS-De!iver TPDU to GSMlx MS B, The MSG 
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receives iht IT H ud converts it to an SWS Ddive Mt » it ? wis 5 he Report Req 
field am! sends it to GSM Is MS B.. QSMM MS B receives the message and scads an 
x< H 1< <■ t k Mv ^ x \»Mtt( SMS Del ; 

Report TPDU and forwards it to die GSM-SMS-SC. la this message exchange, smce 
re { G u- v>oik « % \ ^ t>; > t e mobile 

ion ot n c Rep * a\ x > ^s! 

dCTAl » > j , * , ,\ dhs„o>Ue 

i«\sjs is ! - . 5l 

[106yj FIG, 44 is a diagram illustrating the signal flow for sending an SMS 
message mm fee SM iter to a n 

the r\ M , d i , i \ to < \ 0> < R , * . . , s : ;u s ^ el o ^ n » K * \ is s ) fe t 
to that shown R FIG. \-\, except that the messages * r GM \ air 

interface is different. In particular, the MSC converts the SMS-Dehver TFDU for die 
SMU< i no 1 i R, )<v G ed j \ i$ <eph 

■ i ■ \ < n , This 

S^S ' x ! O CT i ) i 

[1061] In response to receiving the SMS Deliver Message wife the Resportjteq field 
setio G«e A i } sends an fl/s /> < < \ un 

^ N\ i\1*s N , , , 5 , f > s tU < 

and 20 secoads, as defined is 3GPF TS 24011 Section 10. The MSC receives and 
eeen s - s \YST\ \eiRepooR N G » v >? < o the 

SMS service center, 

[10fC] KM. 6ii v i A>*s 

S it ! Is ( . N\]| 1 

the newly defined SMS Submit Kejwn Message, The Signal flow m FIG.. 6B is similar 

to Go, d'i"? r "d ov c.n Go d„ t , cAeh nged uves the CDMA air 

s o * s ! < * j u i i si 

^ \i< ^ \ u . e \ ■• - Si M n o ^ o G 

svg j , c v , ,s s wn s , < v i i > * k>:sc*i 

nnic<io> o 5 s\ - \ Xv < s i \\(\ s< >, ♦ < v(j ,^ f if, s<( ^ s 0 e 

toe k jv' < Rr m lu id ii > » submit Mesut, >as v o hoe Tk^Vs 

Submit Report Message h then sent over-Ge-air to fee mobile station. For GSM SMS, 

I' 't' 1 < > ! ! s s >, ^ t , t » <>, w»ViK V fei v 
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24 01 1 Section .10. 

HOMj VUi. 7 is » Ji ■ , o\ ~0b to uUV.n 

kwtis ic s^In n a > \ \ i s v v 1 N \ » ,e o 

^ > 1 * ' ( * ? p 5 * n the mobile 
station. 

[1065] lnitk\\\\ iDConrin SMS t < < fins t ivec SMS 
message .may be either (1 ) an Si¥S Deliver Message, if the process Is being performed 

' j » N \ k s ^ u n\u 

* ' « P , e x , , uded m the 

s < "*Mn > ^ .ah » o, i ! s t v v m 

\iiHM Vlr In ji , > > 'n v i\ od m I - *\ e and Ms 

value is " 1 >\k eti f i ( > e SMv syk vuii re n 

K Uv i \* V x IS t\ lijd»tLV"lf I V<\ S ! , 

r Kf a 1 1 v > ? < n 

the mobile station or (2) an SMS Submit Report Message, if the process is being 
performed 1 - > 5 s include (!) a first value 

that indicates whether the .booming SMS message was received correctly or in error, (2) 

i&OCOIK! , < W ->Mb 

message, (3) user data, and so on. The generated SMS message is then sent to the 
t cl ihv ox\ neO SMS k\ » - 0 i . m > e tut i om Jos 
timm Back m step 716. if the Report„Rcq field js not included m the received 
SMS .message or if its value is not "True" then a report does cot need to be generated 
I ' v> N t x ' - h tl t t i s ? > ( .»>f »> 

v ! v i s\ t i ^ n n ! r hv 

received SMS .i essa fhese oth * iedg.mcnt i how« in FK3 

s p! v x x N v \ i ! i * is n 

UiiS<i H nbed h eh 

allow (1) a mobile station to send an SMS message to the network to convey the 
information in an SMS bdoei Re * TP.DU, and (2) the network u send an SMS 
message to the mobile station to convey die information In an SMS-Submit-Report 
TPDIX 

'I$H>91 Fl e-L tednnnmw )o i! w t i v used in OSMH , w-uch 
utilizes CDMA air interface for communication between the network and the mobile 
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stations m^: Jo (>oM,« nrc i, , i vtj da-., cchsnn ^ ,tuSV- w axde i?ser m 
the GSMlx environment can operate very much like a GSM! mobile user In a 

SOSO is si 1 5 ! s \\J ia<n j e 

user, in terms of receiving SMS message submission status, even [hough the underlying 
: ir interface is C TM a sk ; o GS v) Use GSM x mobs use; wj 1 be &k to receive 
SMDStmmmReport TrbDU information when talking to the GSM mobile user and will 
also be able to send SMS-Deiiver-Repon TPDU information. Hence, both the GSMlx 
mobile user and the GSM mobile user will not fee] any differences in such an 
environment, 

I HV?0j Iheae i i > , \ v \\ v j 

! bMVflClUH ' V UM " ' bVv ! S » If >, >vU§ 

h 'vinM\ws ik s i ! i , 

5 »' 1 « em) ok kv ( <cs u , vt 

herein may be used for any network that utilizes a CDM A air interface, 
fit?! j FIG, 8 is a block diagram of an embodiment of an SMS so rs i e en t& \ U2x, 
an M!SC U4x, and a mobile station !4Qx. For this embodiment, SMS service center 
1.12s supports ( SM SMS and MSG b!4x performs i ic conversion fas reports between 
GSM SMS md< DMA SMS, 

f!1071I Wmnn S\ts v U v<< curie? M \ , e \C staves J ste tot vsost 

m-s-mcs * \ ,s , « ; , , j d Oii i v M n im v«k , 

short message processor 8J4 receives data from buffer 812 and generates GSM! SMS 
es type w& fom » > v §) 

i serates d >rm dcs a SMS I 1 < or each rt m e to be sent to a 

to > \ ^ 1 0s f | sl , , ; ^ a h 

s ssor 8.14 i SMS d er- Report TFDU .for s 

<Tm ne s , m «. » * « \V > x ; r » ? 

m sent by a .mobs as. S 14 i us the 

pertinent data from these received TPDUs and stores the data is belter 812. SMS 

service center 112* exchanges TPDUs with MSC 114x. 

[1073] Within MSC U-k, a message buffer 822 stores the TPDUs for short 
messages to be exchanged with the mobile stations in the network. On the transmit 
side : s os ne&suge co icrfer -da recoov- 7PD1 * * om >ufiu 112 and ; ncrates ih 
^oiiosjt a ( ny \ "-AD .- se^s v 1 \ m\x pye ,\e tomiat. in parocaku 
simrt message converter 824 provides an S.b> Deliver Message for each SMS-Deiiver 
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TPDU and an SMS Submit Report Message for each s\is o ih u Repon TPBti On 
the receive side short message converter 824 receives and corn erts « ach S VI 5 Deliver 

o pro i SMS-Dehver-Rs fjp and a 

s i f e-i s SMS S ; > corresponding SMS 

Submit TP0O. 

[1074] MSC 114x exchanges CDMA SMS messages with base station 116 
muenht n» th i a. s v s . a , i . t p. eo < t, > the 

messages. On m i -v no ^ each have i-lh \ • <> i ? , sun 4>o ix„i o 
aid incloi then s modulates s taosmitted to rrobik tatio® within s 
er.\ . ■ sac aa\i 

[107S] Within SMS service center 11%, a eontixsller $16 directs the How of the 
short messages passed through the service center. Witlim MSG lldx, a controller Z26 
< > M u mit\ 

818 and 828 provide storage for program codes and data used by controllers 816 and 
826, respectively. 

\Ur&] Fit S i s h > > dirnent of mohi t s t ) On the ceceivt 

1 ) K u'l! (is l I ' , > S ! 

teccue if k •> ! ^ o ^ ova ev. w k " * i ?t can e< unit 

854 n < s p i s j > ■) , and 

. 5 ^ ' % < eee * Mgoal to provide samples. A demodulator 

*l\ r*\ * \m » > eo o . SJ n . , o, < uu< , > 

> i is \ i» m «n ' \n i , 

* * » ^ < - ! I \ * \ i i t \h QH&S 

o\k s a"\B ,u< ^ t awed >a> octp ot 

data and rear jnhet vjs cd n y $62 

i| t r~; >N^e ! * are ~o ; t Mepou to v*mb\ ic nc^e 

station are provided to an encoder/modulator (Mod) 872, which encodes and modulates 
the data. The modulated data is then conditioned by a transmitter unit (TMTR) 874 to 
noM > 1 1 l \ i \ s a \ l $t 

[1078] A controller 860 directs the operation of the ends within mobile station 
140x, x; rpk <. t r 860 ma Ikx h t essing of ? SMS /x 

Massage and SMS Submit Report Message received from the network and the 
generation of the SMS Deliver Report Message and SMS f ' Ah ssage to be sent to 
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tlie network \ i.emo t 1 862 pr< des storage for p c es d data sed by 
controller 860 (e.g., daia lor SMS o^ssages), 

{f*r«»j S i j >odi >f SMS s c« e >x, MS 

ad mobile \ tin I kOx CHk < v. t , o be com I mdaa 
s Chin ths scop* > hi mention 1 at xm k econversto o ept * between GSM 

d CDMA SMS i > he SMS titer 

[1080} s ts for short messages .ma 

be m iv u by various means. For example, these techkoues may bo implemented 
is hardware, software, or a oh s thereof. For a hardware implementation, the 

"> ' > tllf OT >. , O <■< X i * v. i. ob 

! o. n ? s n ' v ' i < ioij-{ , jt t -[\ li. 

i ( eoi < „ o< s. \Si 0 <o ^ vs ^ V < ' s \ 

1 \ I x v n t m , i m *a 1 tk tun 

(FPCfAv, poexvxn^ I t o > s o ci ekxti nu 

units designed to perform the functions described herein, or a combination thereof. 
[1081 1 i tre imp ties , xuts for shoi 

> - x vd > n n m ( * oo) 

hat perforo tux s t serein Tk softs o orl n - red » 

memory unit (e.g., memory units SIS, S2k and S62 in KG. 8} and executed by a 
«.^s * v ! b s ! > SoO) vnoo< o <M i MlCHx. 

within the processor or external to the processor, in which case it can be 
eorirumc no v <■ , x x ,\ s s,< > t wn > <o 

£1082] if ' ^\ f k < ! ' i > > 1 t h > < oa 1 

any person skilled in the art to make or use the present invention. Various 

t x Jv u 

and the generic principles defined herein may be applied to other embodiments without 

t or sco don. 1 presc s f 

intended to e i P' V, *u s < t »m m u>Kv. H *. \skF>- 

scope consistent oath the principles and novel features disclosed herein. 
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CLAIMS 

1, H,i C OS CO 11 ;C < "> i F>V \ , t i'f u 

< do h 1 onve>.mg rep s > s 

1 5 t i Si 0 < I K vN * ,>| v > O 

the firs! short message; and 

sending a second short message having included therein the report for < first 
\!n -a \ e- ■ < 

\ \ ii i < i > 1 ? , > - i \Us 

DeU iessa \ hort ea'ssage is SD R ran Mi % a 1 

3, ena »< • c oris j 

deriving an SMS-Deliver-Report TPDU (Transfer Protocol Dam Unit) based on 
the SMS Deliver Report Message, 

K >g and the second short message is an SM/S Submit Repon Message. 
5. - Sing 

Oai, »< / '»» MM h^N , ^ if Md 

( I 1 1 ! ! \ ' < b 

i V v ^ ! ' v > , x ! N , !!)<<< 

1 \'t O' 1 < ' i 0 i! ! ' > 1 < 1 

uaviica fveof a t.y|X rrog if am s t * s i 

$ 1 s ! port inch data. 

9. I isthod of clan < s muni ?rfc is ; 

GSMlx network. 
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U> I v no h\ o > K r I <-\\\-.ev-. sh. ^ . \ pu , o < ot\ is a 
CDMA network. 

IL i i x il tuutl ii ')MA S i 

; >d m *>n \< o ^ k\ , , » 

( ! he SMS 0< U > Vf m *«d 

{ >< i S« » » , « " « * s < l s . , V <. i » f Sot 

i ho Mfc< IV/.iyf u< 

.! 2. Use method of c I aim 1 1 . further comprising: 

-end v 's M s -]x> 

for the s V s Subm it Message; and 

recessing an SMS Submit Report Message having meioded 100 the report for 
the SMS Submit Message. 

13. The method of claim 1 1 , wherein the SMS Deliver Report Message 
»k ndemi sn o < < > ^ oo 

n t e indicative m i tu t re< 

foi ok ?M,< />. ve.} Vu \ 

^ m < - > \ ( < , s 1 <\5 i -.5 k> 

a tnd! ot v v ^ N 4 » s i 

v d < - ^' "> x i i ! k i •> OfO 

for the SMS Deliver Message, 

S w s £ i ' iS ! it 

th. ri^i. 1 ',^. th sm mS 

^ N - I n *ep< fPDUbss i * ! 0 < 1 < 

Message. 

1 5, The method of J;r ^ I h further comprising: 

recei in } .VMS \s< <s < 4 V/< ?<: og m< ded ht eh * requ s n port 

tor die SMi Sut m i Mi ?sag<. ; ; ad 



vVO 004 tmi '• 



sending an SMS Submit Report .Message generated based m an SMS-Submii - 
Reon* IPJ\ n. • «. t K i ■> n t I % 1 m > 

ic h> \ s < > ! ' ; > ,iT'M' ,ii ( !PkK!»r 

interface, comprising: 

so un« $ \ v m w » sj i. \ 

}-! mi vs , ^- ^ < v - v i „ v ;o os ^ , v. >^ 

sending the seamd message. 

17. The method of claim 1 6, further comprising: 
short massage, 

18. fa awirsk i < \ vl \ t c a « 

-UC^ N > 3 ■> <i 5 ..V , \ 1 S ! f. 5) i<x ! > 

report for the first short message: end 

^ K u u) t t | <> 

the first short message 

1 9. u apparatus of claim 1 8, further * <| ? 
(Ttaosfer Protocol Data Unnp 

iV His 4\ - ^ ls n'v. f Mi xv ' >i t if eetdudesa 

' 1 Al A, Hi ^ > <s < 11 >^<>\ s U <,<*>< 

error aod a second value indicative of a ope of error, u ee\ eeceuntecee for the first 
short nm sags 

21 . The apparatus of claim 18, wherein the wireless communication network 
is a CtSMlx network. 
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22 the apparatus oi ! rem the wireless coram icatton aetvvork 
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